The effects of industrialization on British life were the subject of a broad and intelligible set of debates during the early nineteenth century, often described as the "machinery question." This question, concerning what today is called "technology," was framed to include its effects on the whole of human life-an approach rarely seen by the late century; a period marked instead by disciplinary specialization. An exception to this trend can be found in the work of the heterodox economic and social critic J.A. Hobson (1858-1940)-better known for his critique of imperialism.
critics, workers, and industrialists as part of a broadly continuous discourse. Indeed it was in the crucible of the machinery question that the very discipline of political economy was forged: as Maxine Berg puts it, "The period of intense debate on the machinery issue coincided with the making of this new discipline […] a unique object of inquiry and a specific intellectual framework of analysis were established […] and it was one of the first concerns of economic analysis to provide an adequate theoretical explanation." However, these early-Victorian debates prompted a wider range of questions about machinery than those posed by the political economists. As Berg puts it, "Would it bring wealth only to those who owned it, or to society as a whole? Would it make work or create unemployment?
Would it unite society or foment class conflict?" 3 Opinions about the likely effects of machinery on wages, productivity, skill, and workloads were diverse: Tories and laborers often shared their skepticism-for different reasons-in the face of a bullish industrial bourgeoisie, while even the "middle-class science" of political economy produced only uncertainty, because the same theories which first championed the machine could also be turned against it by critics. The interlocking nature of political and economic issues during that period made it difficult to avoid taking a position on mechanization. The machinery question therefore underscored socio-political debate in myriad ways that were both implicit and explicit. If the impact of this debate-which might broadly be construed as ethical-on the political and industrial affairs of the period is difficult to gauge, it is because the substantive questions about the merits of mechanization remained unresolved. But even though the machinery question was not settled one way or the other, the progress of machinery through interdisciplinary research. Nonetheless, such efforts usually involved some form of historical inquiry-for example in Arnold Toynbee's "Lectures on the Industrial Revolution" (1884), which first deployed the term "Industrial Revolution" in English-and formed a tradition which would culminate in the work of J.A. Hobson. 6 A key feature of Hobson's work was the way in which-almost uniquely among social and political thought of the late nineteenth century-it engaged with the question of machinery as if it remained an open question. This stance was made possible by a historical inquiry that revealed the contingency of the present: that things could have been and-especially for Hobson-might still be otherwise.
Whereas historians have long recognized and interrogated the polyvalent, yet highly formative, role of technology in US culture there has been no comparable framework of analysis for Britain. In the US context, machinery has been seen -in the broadest sense -to have produced the nation and, as such, scholars have considered the ways in which it has been understood by Americans in turn as an incongruous presence "in the garden," as part of a "second creation," or even as a "religion." 7 The scarcity of such perspectives on the British case may perhaps be explained historically by the peculiarities of nineteenth-century British socialism and the lag in the reception of Karl Marx's Capital (whose long chapter on machinery had an imperceptible impact on contemporary British thinkers); or, perhaps the emphasis on aesthetics and landscape (rather than the factory floor) as historiographical sites of disputation has created a restricted lens through which to survey the contours of the machinery question in its ongoing British forms. 8 A further reason for what Berg describes as 6 Notwithstanding the earlier Franco-German origins of the concept of an Industrial Revolution. 7 Leo Marx, The Machine in the Garden: Technology and the Pastoral Ideal in America (New York, 1964); David Nye, America As Second Creation: Technology and Narratives of New Beginnings (Cambridge, MA, 2003) ; David Noble, The Religion of Technology (New York, 1997) . The tradition can be traced back at least as far as Thorstein Veblen who arguably coined the term "technology" in its current form around 1900 (and who was also a correspondent of Hobson's). See Erik Schatzberg, "Technik Comes to America," Technology and Culture 47, no. 3 (2006): 486-512. 8 While clearly not to blame for this trend, works such as Harriet Ritvo, The Dawn of Green: Manchester, Thirlmere, and Modern Environmentalism (Chicago, 2009) indicate the framework within which the impact of industry has tended to be situated in modern British studies. Scholars the "remarkable indifference" of historians to the machinery question may lie, as she suggests, "in the previous splintering of many fields of history-the history of economic thought, the history of science and social science, the history of social and economic policy, economic history, and political and social history"-a splintering which has militated against the historical analysis of machinery, and which suggests a parallel problem for attempts to theorize "technology" more generally.
This article will address these issues by recovering the attempts of one prominent intellectual to digest and to tackle the machinery question as it was from the 1890s. A public moralist, economist and social theorist, John Atkinson Hobson (1858 Hobson ( -1940 was one of the most eclectic intellectuals at work in late nineteenth-and early twentieth-century Britain.
With a fitting neologism, the taxonomist Patrick Geddes once described Hobson's main concern as the creation of "etho-economics." 9 Although Hobson is best known for his critical theory of imperialism, as well as for his practical contributions to the British center-Left, it was his attempt to bind ethics to economics which provided the overarching framework of his thought and which has tended to shape its reassessment. In the 1890s, parliamentary This article proposes the idea of the machine as a new framework for considering Hobson's thought, which in turn highlights the way machinery and by extension "technology" has been treated in modern British thought more broadly. The example of Hobson is particularly instructive in relation to a key issue to emerge in the following discussion: his position outside of traditional intellectual structures points to the general problem of disciplinarity in the analysis of machinery which, since the late nineteenth century, has never found an obvious single locus for its prosecution. In the course of considering Hobson and the machine question, this article will elucidate the nature of his socalled etho-economics and show why the question of machinery was a topic that demanded a unitary vision of a moral and political economy. The article begins by examining the background to Hobson's major work to investigate machinery with a special focus on his sources. The central sections concern the principal arena in which the effects of machinery were felt; namely, that of the workplace, before moving to a consideration of the broader intellectual scene, including the thought of John Ruskin. The article concludes with a reflection on what the problem of machinery can tell us about Hobson in particular and historical studies in general.
HOBSON, MACHINES, AND HISTORY
There remains no definitive biography of Hobson and since his own memoir was restricted to his intellectual formation, for such an eclectic and popular writer, there is a relative dearth of detail or anecdote. Before considering his work on machinery, therefore, it is first necessary to situate him in relation to the historiography of the period. The status of Hobson's economic thought remains as disputed today as it was during his lifetime and so serves as a useful marker of the contested nature of that field. Hobson was frequently dismissed by neoclassical contemporaries such as Alfred Marshall as a dilettante who did not understand the subject sufficiently. However, to restrict an assessment to the orthodox voices such as Marshall's (which have in retrospect formed a master discourse in economics) would not fully represent his reception by contemporaries. To a broader range of critics, including H.N.
Brailsford, Hobson was "the most original and persuasive thinker of his day on economic questions." 10 The Ratcliffes' suggestion that "An epoch in economic thought was made when, with his friend Mummery, he published (1889), The Physiology of Industry," appears less eccentric in light of John Maynard Keynes's agreement that the book was the first of "many volumes in which for nearly fifty years Mr Hobson has flung himself with unflagging, but almost unavailing, ardour and courage against the ranks of orthodoxy." 11 Of Hobson's many other interlocutors the most significant was Lenin who, despite dismissing him as a bourgeois reformer, made use of Hobson's celebrated critique of imperialism in his own work. 12 This ambivalent reception continues to the present and is marked by the recent appearance of entries on Hobson in both orthodox and radical dictionaries of economics. 13 Hobson was, of course, aware that his work divided opinion and offered a succinct account of the reasons. In his autobiographical Confessions of an Economic Heretic, written shortly before his death, Hobson explained that the two "heresies" he was seen to have committed ran to the heart of both orthodox economics and Victorian morality. 14 
Hobson
questioned the basis of the classical economic theories that prescribed laissez-faire and also the principle that thrift and saving were incontrovertibly good. The latter formed part of Hobson's belief in the possibility of underconsumption, a theory that stressed the dangers of oversaving (especially by the idle rich) as part of a demand-side account of economic depression. Although not the first to hold these views, Hobson was ostracized by academic economists and prevented from lecturing in the University of London. 15 In these heresies, according to one commentator, can be "found the explanation of the singular fact that Mr.
Hobson has never occupied any position as a teaching economist in this country." 16 Hobson made a virtue out of necessity and, instead, forged an independent career writing and lecturing, free from what he considered the dogma of academic economics. 17 
Despite this iconoclasm, Hobson's work can be seen as consonant with New
Liberalism: a strand of social-liberal thought that emerged in the late nineteenth century. 18 Although recognizing Hobson's centrality to this milieu, both Stefan Collini and Peter Clarke accord Hobson less prominence than they do Graham Wallas, J.L. Hammond and L.T.
Hobhouse, while in a more recent landmark study of this period, John Burrow regrets that despite tugging at his conscience, Hobson needed to be excluded due to a lack of space. 19 Michael Freeden has done most to rehabilitate Hobson by stressing his contributions to the canon of political thought. 20 Nonetheless, Hobson's preoccupation with the machinery question has been consistently overlooked. A possible reason for this is that the question of machinery has rarely been acknowledged as a political one and so has not greatly interested historians of political thought. 21 22 The same applies to Peter Cain's 2002 study of Hobson which is the only work I have found to mention Hobson's 1893 article about machinery (discussed below), but which does so with respect to its arguments about underconsumption and trust formation, noting Hobson's interest in machinery, but not commenting on it. Peter Cain, Hobson and Imperialism: Radicalism, New Liberalism, and Britain's second industrial revolution and, strangely, a search of the indices of the four books discussed above reveals no reference to any of the terms "machine," "technology," "technical," "industry," or "mechanical." 23 Similarly, those landmark studies of the long finde-siècle which do engage with material conditions are colored by a form of presentism which skews their attention towards those artifacts which would in hindsight go on to shape the world of today. 24 While it is clearly important to chart the arrival of the first automobiles and airplanes around the turn of the century, the year 1901 was more significant for being the historical high point of British industrial employment; with millions then at work in factories, their experiences are perhaps of greater contemporary significance than the relatively small number of automobiles on the roads. 25 The history of technology has often had an awkward relation to broader questions in British history and so has remained strangely marginal. 26 However, when understood in its fullest context as both knowledge and practice, theory and object, technology (and its history) can suggest modes of explanation which are otherwise inaccessible. For a small group of social investigators in late nineteenth-century Britain, and above all for Hobson, machinery Finance, 1887 -1938 (Oxford, 2002 , 32-33. This is an otherwise exemplary account of Hobson's economic thought. 23 While difficult to prove a negative, it is at least indicative that in addition to these monograph indices, a title search for "machine," "machinery," or "technology" in the combined total publication runs of Albion, English Historical Review, Journal of British Studies, and Victorian Studies only returns nine articles, of which fewer than half are actually about machinery in the Hobsonian sense.
[Searched JSTOR on 8 April 2014] 24 The conceptual organization of Stephen Kern's pioneering The Culture of Time and Space, 1880 -1918 (Cambridge, MA: 2003 1983 ) by categories of "Speed," "Time," etc., does not leave space for the more mundane considerations of industry or the workplace. 25 Historical surveys thus tend towards what David Edgerton describes as "innovation-centrism" at the cost of a concern for the lived experience: "From Innovation to Use: Ten Eclectic Theses on the Historiography of Technology," History and Technology 16, no. 2 (1999), 111-36. On the scale of industrial occupation in 1901, see one survey which avoids such pitfalls: Jose Harris, Private Lives, Public Spirit: A Social History of Britain, 1870-1914 (Harmondsworth, 1994): 126. There were approximately five-thousand motor vehicles in Britain at the time of the 1903 Motor Car Act. 26 The work of David Edgerton remains the honorable exception that proves this rule, and not only because of Edgerton's belief that the unexamined concept of "technology" obscures more than it illuminates. One of the few mainstream histories in recent years to have examined technological questions specifically during the period under discussion here is Bernhard Rieger, Technology and the Culture of Modernity in Britain and Germany, 1890 -1945 (Cambridge, 2005 .
was the connective tissue that bound political economy to ethics, aesthetics, and politics. In order to make sense of Hobson's thought and its context we must, likewise, engage with what was clearly one of his major concerns. Despite the centrality of machinery to the history of economic thought, it has tended to be conceptualized too thinly to have been taken up by many historians as a concern in itself, with "technology" often serving as an unexamined code-word for an inevitable force of historical change, experienced in a uniform way. 27 Indeed, the history of the concept of "technology" itself-this crucial twentieth-century keyword-has yet to be written, and so its use remains marked by habitual anachronism: the word "technology" did not exist in its current English form before around 1900 and yet historians deploy it routinely in a way long prohibited in comparable cases. 28 It is sometimes the case that historians reproduce the trends they study. Just as nineteenth-century attempts to investigate the role of machinery were often conducted haltingly, in impoverished isolation from broader forms of social inquiry, so the question of technology has remained at the edges of the broad canvas of historical research, investigated more often as a specialist problem in a sub-field of the history of science, rather than as a part of social, political, or intellectual history.
This historiographical sequestration of technology is ironic since the historical mode has often been the starting point for those social investigators who have sought to discuss the 27 Examples of this tendency are too numerous to mention but major historians who have, by contrast, addressed the uneven adoption and impact of machinery include Raphael Samuel, "Workshop of the World: Steam Power and Hand Technology in Mid-Victorian Britain." History Workshop Journal 3 (1977), 6-72 and Harris, Private Lives, Public Spirit, e.g., 138: "Craft resistance to production-line processes centred, nearly always, not upon machinery per se but upon the question of who should man and control it." This point applies a fortiori in the most infamous case of new machinery, namely, that of the Luddites, whose historical misrepresentation continues to this day (apart from in a handful of works-mainly in French, such as François Jarrige, Face Au Monstre Mécanique. Une Histoire Des Résistances À La Technique (Paris, 2009)-and following in the tradition started by Eric Hobsbawm, "The Machine Breakers," Past & Present 1, no. 1 (1952): 57-70). 28 Contrast this with the ban on the word "scientist" in any discussion of the era before c.1830. This foundational dictum of the history of science (i.e., that we must not speak of "scientists" but only of"natural philosophers") is not only a terminological injunction, but simultaneously contains a meaningful historical claim. effects of machinery. This was especially true in late nineteenth-century Britain, a society in the midst of rapid technological change, in which the first histories of industrialization were also beginning to be written. 29 This was Hobson's mode, but by treating machinery diachronically-as a historical phenomenon-he was also highlighting its contingency as a social and economic factor. Hobson believed that the machine had been determinative for the past and the present but, unlike many of his influential contemporaries, he held that its role in the future was still to be debated and decided, rather than being self-evident or natural. 30
A STUDY OF MACHINE PRODUCTION
Hobson's ethicism and his holism are often mentioned as forming his organic conception of political economy; however, it is not always easy to know how this worked in practice. The case of machinery provides a concrete example of what an ethical political economy looks like and why holism was a necessary approach to producing it. If Hobson's concern was to preserve the human element of economic analysis, this meant thinking about what people actually experienced and how they behaved, both at work and after it. This Ruskinian impulse directed attention to consumption as well as production, and demanded some account of the machine, since, to Hobson, the machine appeared to have determined production 29 The most influential of which was Arnold Toynbee's "Lectures on the Industrial Revolution," first published in 1884. See Daniel C.S. Wilson, "Arnold Toynbee and the Industrial Revolution: Science, Political Economy and the Machine Past," History and Memory, 26 (2014): 134-62. 30 Hobson was decidedly -and importantly in the political and philosophical sense -not a technological determinist. See for example Hobson's book on Ruskin, in which he laments the received wisdom that "industrial destiny" seems "inevitable". J. A. Hobson, John Ruskin, Social Reformer (London, 1898), 230. Contrast this with a contemporary economic thinker expressing the common wisdom that "the system of production is largely prescribed to us, whether we like it or not, by the existing state of physical knowledge and the industrial arts." H.S. Foxwell, "Irregularity of Employment and Fluctuations of Prices," in The Claims of Labour (Edinurgh, 1886), 188. completely and, indirectly, consumption as well. 31 Only an analysis that was systematic enough to include these diverse elements, and yet was unconstrained by narrow, disciplinary wages, the working day, skill, working conditions (both physical and psychological), the spatial concentration of factories, monopolies, and product quality, restating them for his own time. 33 Hobson concluded that while some specific problems associated with machine production had been addressed by the factory legislation that had accumulated since the midcentury, the fundamental difficulties had not been tackled.
Setting out his aims, Hobson claimed that the text was intended as a bridge between "the wider philosophic survey of treatises on Social Evolution and the special studies of modern machine-industry contained in such works as Babbage's Economy of Manufactures and Ure's Philosophy of Manufactures." The principle of evolution was employed in order to mark the subject matter as one "in process of organic change" as opposed to a static phenomenon. Hobson explained his focus on machines in this way:
in bringing scientific analysis to bear upon phenomena so complex and so imperfectly explored, it is essential to select some single clearly appreciable standpoint, even at the risk of failing to present the full complexity of forces in their just but bewildering interaction. 34 Hobson presented his subject as "bewildering" and "complex," while his claim that it had been "so imperfectly explored" reflected the dearth of existing analyses of technology.
Despite Britain being in the midst of its second industrial revolution there was, in 1893, no obvious work to which one could turn for an account of machinery as a social and economic phenomenon. It was for this reason that he signaled Babbage and Ure as his points of reference and so indicated his continuity with the machinery debates of the 1830s. Despite these works being sixty years old at the time Hobson wrote this text, they remained the place for him to begin. 35 By using the phrase "machinery as a factor in industrial evolution," Hobson was not merely setting out evolution as a favored mode of analysis, so typical of this period among social investigators, but he was also following the founders of economic history -W.J.
Ashley and William Cunningham -in applying the idea of evolution specifically to industry. 36 This phrase also allowed Hobson adroitly to allude to Arnold Toynbee's idea of 34 Hobson, EMC, v. 35 Hobson was aware of Marx's Capital, to which he referred several times in the course of the book, but chose not to invoke it at the outset. Hobson also mentioned a more recent history of the cotton industry by Schulze-Gaevernitz; this was a work in line with the trend widely noted at the time, that the best analyses of the first British Industrial Revolution were being produced by foreign writers. Although well known in Fabian circles, this book was not yet published in English at the time Hobson was writing. 36 William Cunningham, The Growth of English Industry and Commerce (Cambridge, 1921; 1882); W.J. Ashley, The Economic Organisation of England: An Outline History (London, 1914) . For the the "Industrial Revolution" -a concept which was at this time beginning to take hold as a recognized historical framework -while simultaneously rejecting its general validity. Like Ashley and Cunningham, Toynbee himself had been ambivalent about the idea of revolution: an idea which appealed to publishers more than it did to historians who sought -then as now -to question its fitness as a model for change. In this sense, Hobson can be seen as participating in a process through which the Toynbean tradition of industrial historiography was gradually refined, but which did not produce any disciplinary legacy in the twentieth century. Like some of his predecessors, Hobson sought to assimilate a diverse range of elements into one narrative, although his ambition was more singular. Hobson wanted to make sense, specifically, of how machines had shaped working conditions, economic prospects, and social life; but, unlike the historians, Hobson's story would be told in the language of ethics. The resulting text takes an unusual form, combining history and economics, and is thus marked by inevitable strengths and weaknesses. Remarking on this eclecticism, critics have questioned the extent to which Hobson was truly a historian. 37 However, this is to misapprehend the intent of an ethicist who was polemical as much as analytical, and who was therefore happy to synthesize the work of others in assembling his case rather than taking the disinterested and nuanced approach later valorized by professional classic account of how evolution appeared more widely, see John Burrow, Evolution and Society: A Study in Victorian Social Theory (Cambridge, 1966). 37 theoretical and empirical data. 42 The Evolution of Modern Capitalism was frequently mentioned in Hobson's obituaries, yet, in modern commentaries, the book is often passed over, while its true focus -machinery -is elided by the frequent removal of its crucial subtitle. 43 The Evolution of Modern Capitalism is vital for understanding Hobson's trajectory and restoring the book's centrality helps makes sense of Hobson's otherwise inexplicable assessment of it years later: "as I look back upon it, I find that it contains in germ nearly all the departures from economic orthodoxy which my subsequent writings disclosed." 44 Hobson came to write the book because the Fabian William Clarke, originally commissioned by Havelock Ellis, was unable to fulfill the commitment and passed it on to him instead. 45 If one infers from this piece of good fortune that machinery was an incongruous topic for Hobson to have taken on for a monograph, this would be a mistake:
having written a detailed article on the subject the previous year, he was perfectly primed. 46 Hobson had been asked to write a book on capitalism and could have taken any of several approaches rather than focus on machines. However, during the year in which he was drafting the book, Hobson had become increasingly active at the South Place Institute, giving Hobson was neither a socialist nor a conservative and it is instructive that he was agnostic with regard to the market so long as the role of machinery could be radically redefined within it. 56 For a mainstream economic thinker such as Nicholson who subscribed to free trade, the question of machinery was potentially a vexing one since it threw up simultaneously radical and orthodox conclusions for which there were few precedents within the received corpus of political economy. This was precisely the sort of challenge that appealed to Hobson.
Nicholson's investigation concluded that the greatest evils of machinery were the irregularity of work and the fluctuation of wages that were "the inevitable result" of a machine-based economy out of control. Yet despite such claims, Nicholson's essay is curiously ambivalent. The relentlessly negative detail of his own discussion does not appear to diminish the overall tenor of the narrative, which is governed by the assumption that the introduction of machinery is usually beneficial. This discrepancy can be explained by the different types of material included in the analysis and by the different explanatory levels on which they operate. On the one hand, Nicholson reported the enormous forces at work during mechanization, and the statistics of European industrial growth he quoted were testament to the sublime power of machines to change whole economies. Quoting Chevalier's figures with relish, he claimed that in 1840 one man plus a machine could do the same amount of cotton spinning which in 1769 would have taken 320 men. By 1855, the French economist had recalculated this to a ratio of 700 to one. The production of cotton paled into insignificance, according to Nicholson, when compared with the impact of steam power in general. A recent calculation by a German economist had shown that the total steam power in the world was equivalent to the force of twenty-five-million working horses. However, this machine force was generated without the need for any food, except that of the miners digging the coal, whose tiny energy consumption as compared with that output by the coal they produced was in a ratio of one to a thousand. 57 Such awesome transformations were recounted in a range of contemporary texts and can be seen contributing to the more general discourse of "fear and wonder" which helped manufacture consent for new technology. 58 However, the focus of such discussions tended to remain at a macro-level and had no way to incorporate the local impacts of mechanization, which were only registered in more subjective idioms. This Nicholson's essay exemplifies the more general trend in which the discussion of machinery bifurcated into the incommensurable languages of technical economics on the one hand and Romantic laments on the other. Although writing before the systematic study of industrial health or fatigue, the assumed progress represented by higher wages and factory legislation appears untainted by the accumulating evidence of the "pulmonary mischief" and other ills suffered by factory workers. 60 Recognizing the difficulty of assimilating such discrepant data, it was on two points in particular that Hobson would extend Nicholson's analysis in a skeptical direction. First, any increase in wages was worthless if it cost workers time and energy since they would be left unable to benefit from the increase. Second, any evaluation of machinery depended on the scale of the analysis. That is to say, it was not fair to compare the benefits at a global level, with the costs at a local one. 61 If the only expression of the costs of machinery was to be found in poems and laments, then this was not the basis for a proper analysis, and still less could it contribute to social reform.
In a passage that Hobson read very closely, Nicholson sought to explore the structural properties of the machine economy, beginning with the effects of improved transport and communication. An analogy with meteorology was often assumed to hold by economists: just as air moves between areas at different pressures, capital and labor were seen to move accordingly to the locations where they would operate most profitably. 62 In reality, however, Nicholson claimed that such a comparison was misleading since, with respect to the new facility of information, labor was much less mobile than capital: "it is, I think, clear that the capitalist has gained by far the most. Of all markets the labour market is the least organized".
Whereas the capitalist considers a range of external facts, from rumors of war to speculation, crop yields and more, "hardly one of them is considered even by the most intelligent workmen before its effect is felt. Thus Capital has taken full advantage of its increased means of obtaining knowledge, Labour scarcely at all." 63 To Nicholson, this fact vindicated Adam Smith's claim that "man is of all baggage the most difficult to be transported." 64 Nicholson was fond of this phrase, which he used on several occasions and took to be a truism of industrial relations. 65 It was, however, a slight misquotation, as Smith actually used the word "luggage" rather than "baggage" in the original passage. 66 Nicholson's influence can thus be gauged by the fact that his error in quotation was introduced into the work of several other writers -including Hobson -who went on to quote Smith but with Nicholson's exact mistake. 67 Nicholson sought to relate the specific damage done to workers to a more panoramic view of the machine economy with the use of an organic metaphor. A century earlier, Smith had warned that it would be unwise for Britain to rely on too few outlets for its products: the dependence on colonial markets, for example, had dangerously skewed the economy. "Great Britain resembles one of those unwholesome bodies in which some of the vital parts are overgrown, and which, upon that account, are liable to many dangerous disorders scarce incident to those in which all the parts are more properly proportioned." 68 Smith wrote this passage with regard to colonial policy, but for Nicholson it could now be read as directly relevant to the dangers attaching to machinery, which served to concentrate industry into an unbalanced monolith, exposed to even worse fluctuations than those caused by the colonial 63 Nicholson, Effects of Machinery, 110-11. 64 Ibid., 103. 65 trade. With half-a-million people by 1881 working in factories producing cotton, any small fluctuation in its price was potentially devastating. 69 Nicholson argued that while the machinery of communication had distributed markets around the world, it had also bound the economy more closely together and exacerbated the problem.
The enormous development of steam communication and the spread of the telegraph over the whole globe have caused modern industry to develop from a gigantic starfish, any of whose members might be destroyed without affecting the rest, into a µέγα ζῶον which is convulsed in agony by a slight injury in one part. 70 The Greek "µέγα ζῶον" in this passage means literally "large animal" and was intended to indicate the macrocosmic organic unity of the global economy of the late nineteenth century. 71 Economic writers-from the eighteenth to the twenty-first century-have frequently adopted natural scientific metaphors to articulate their normative visions. 72 For Nicholson, it was preferable that the economy resemble a starfish, admired for its durability, rather than a large animal, which was vulnerable to the smallest attack on any part of its body. In his essay, therefore, the idea of the machine emerges as unstable, its valuation shifting throughout: at times Nicholson appears to have been as awed by mechanization as many of his contemporaries, convinced of its glorious inevitability, while at others he abhorred its effects in displays of stereotypical Romanticism. As well as advancing a view of the economy as organic and highlighting its tendency to concentrate capital, Nicholson's Hobson began with one of Nicholson's themes and turned it into the framing question for his investigation: does machinery really increase the overall amount of employment, as its apologists argue? Orthodox economics appeared to produce a paradox: "a new machine 73 Hobson was critical of those with whom he otherwise agreed, but who did not fully appreciate the organic nature of the economy: "Review of Henry Dyer," International Journal of Ethics 6, no. 1 (1895): 127-29. 74 Hobson, Problems of Poverty. 75 Nicholson had taken his epigraph from Brentano: "Die lohnfrage ist eine culturfrage," [sic] implying that higher wages entailed higher culture. always displaces and throws out of employment a certain amount of labor [...] What is meant, then, by the statement so frequently made, that machinery gives more employment than it takes away?" 76 Hobson examined this counterintuitive (yet orthodox) claim that although the introduction of machines might cause a number of jobs to be lost, the overall number of jobs would always rise due to the expected fall in prices. 77 Hobson pointed to the enormous assumption on which this claim was made-that the efficiencies achieved using machines would result in lower prices rather than simply swelling profits-and chose to open his argument by merely bracketing the problem, which implicitly undercut the foundations on which the pro-machine orthodoxy was built. There was no guarantee -or indeed any evidence -that capitalists passed the savings achieved through mechanization on to their customers rather than keeping them for themselves.
To consider how far prices stimulated demand in theory, Hobson took Alfred
Marshall's notion of the flexibility of demand as the most sophisticated analysis of this relation available. However, a problem immediately arose: Marshall's theory required an "extremely intricate knowledge of the circumstances of each case." 78 Applied to more than one class of manufactured good, this calculation would yield vastly discrepant results. Each case of machine production and consumption was so different as to render a general theory improbable. Hobson concluded sharply that It is therefore impossible to argue a priori that the ultimate effect of machinery must be an increased demand for labor, and that the labor displaced by machinery will be 76 Hobson, "The Influence of Machinery Upon Employment," 97. American spellings in original. 77 This claim was repeatedly made by economists, for example, Leone Levi, Work and Pay: Or, Principles of Industrial Economy (London, 1877), 29; Hobson disputed this in EMC, 222ff. 78 Hobson, "The Influence of Machinery Upon Employment," 98. directly or indirectly absorbed in forwarding the increased production caused by machinery. 79 Hobson was skeptical of general claims about the benefits of machinery since these were supported neither by detailed individual studies nor by historical investigations. A historical account of the Industrial Revolution explained how Britain came to be in its leading position, but the British experience was a special case that did not admit of generalization and "cannot be taken as a measure of the normal effects of the application of machinery." 80 Hobson cited census data to show that both the relative and the absolute number of people employed in manufacturing had actually fallen from the mid-nineteenth century, while the number of machines had continued to increase. 81 This was the only available measure of the overall trend, and Hobson found no evidence to support Marshall's claim that machinery increased employment; rather, it seemed as though the opposite was the case. Certain growth areas such as distribution had witnessed an absolute rise in employment over the same period.
However, while the total amount of distribution had increased, the number of those employed had not risen proportionately. Machines, therefore, caused a relative decline in employment for the quantity of goods being distributed.
To help make sense of these trends Hobson introduced an original distinction to thinking about machine work, based on the "proximity to the machine" of different workers, as exemplified by the cases of railways and shipping. Machinery played different roles in these two industries, being much more integral to the operation of a steamship than it was to that of a railway. Only a handful of workers, such as engineers, stokers, and guards were "in close direct association with the machine," while an attendant "army" of other workers were engaged indirectly by the railway, from clerks to ticket collectors to navvies and plate 79 Ibid. 80 Ibid., 99. 81 Ibid., 99-102, also using the data gathered by Charles Booth. layers. 82 For this reason, total railway employment actually increased proportionally faster than the total mileage of the system. Steamships, on the other hand, grew in size and developed in tandem with the influence of machinery. New engines, bigger ships, and more streamlining allowed a greater tonnage to be carried with relatively fewer people employed.
In half a century, total tonnage had increased four-fold, but the attendant increase in employment was less than three-fold.
This led Hobson to the general finding that in the trades examined machinery had caused a decrease in employment relative to production. Even in associated industries such as transport, "the increase in employment is in inverse proportion as machinery is introduced [...] as a dominating factor." In other words, if machinery became integral to a growing industry, employment increased at a slower rate than elsewhere, and any displaced labor found employment in areas which were "less subject to machinery." Insofar as the effects of machinery had been registered at all, therefore, Hobson concluded "that the net influence of machinery is to diminish employment so far as those industries are concerned into which machinery directly enters, and to increase the demand in those industries which machinery affects but slightly or indirectly." 83 Nicholson's argument had focused on the effects of machinery on the regularity of employment, and it was to this that Hobson now turned.
Orthodox economists claimed that disturbances to employment caused by machinery should be seen as temporary. This idea had already been criticized by Nicholson, and Hobson concurred: with added incredulity, he reminded readers that "the loss of employment may be only 'temporary,' but as the life of a workingman is also temporary, such loss may as a disturbing factor in the working life have a considerable importance." 84 Hobson now went 82 Ibid., 102-03. 83 Ibid., 104. Hobson remarked in an aside that the most dramatic effect of machinery on employment had been in agriculture. He claimed that this had scarcely been addressed because of the prohibitive complexity of the calculations, but that it was obvious that English agriculture had been decimated by the cheap transportation of foreign produce. 84 Hobson, Evolution, 237. beyond Nicholson's focus on the initial impact of machinery at the moment of its inception to examine the ongoing issue of the "normal effects of machine production." 85 The fact that employers had often invested large sums of capital in new machinery meant that it was in their interest to keep their factories running consistently. This helped them achieve the greatest return on their investment and seemed to promise regular employment for workers. However, the result of new machinery was, in fact, the opposite.
Citing Nicholson, Hobson claimed that machine-made commodities were subject to the greatest fluctuations in prices because of the great quantity of production. This, in itself, led the levels of wages and employment to fluctuate more than ever before, and was an effect compounded further because these were the only controllable variables remaining in a production process in which an increasing proportion of capital was being fixed in the form of machinery. Extending Nicholson's conclusions, Hobson could now account for the effects of machinery as a whole:
while it is the interest of each producer of machine-made goods to give regular employment, some wider industrial force compels him to irregularity. What is this force? It is uncontrolled machinery. In the several units of machine production, the individual factories or mills, we have admirable order and accurate adjustment of parts; in the aggregate of machine production, we have no organization, but a chaos of haphazard speculation. "Industry has not yet adapted itself to the changes in the environment produced by machinery." That is all. 86 While individual machines (and their owners) may have operated productively according to a comprehensible internal logic, the net effect of all of the machines was another thing entirely.
When taken together as a whole, machines ran amok: they introduced chaotic, unpredictable outcomes that nonetheless determined markets and consequently employment. Anticipating the skepticism of his readers, Hobson said they might rightly wonder how machines could be responsible for such fluctuations. It was at this point in the argument that Hobson introduced the phenomenon of overproduction, presented within the larger framework of his theory of underconsumption.
While orthodox economists denied the very possibility of general overproductionsince they held that goods would always be exchanged -businessmen, according to Hobson, found that the facts suggested otherwise. When markets were "congested with goods that remain unsold," causing prices to fall, Hobson asked "Would it not be better for economists to recast their theory, so as to be in harmony with facts?" 87 The history of economic thought shows that to stipulate an upper limit to production or consumption has been unorthodox: to deny Say's law, as Hobson did by asserting the simultaneous existence of both overproduction and underconsumption, marked his card as a heretic. 88 The initial conceptualization of these two phenomena had occurred with the earlier onset of machine production around 1800 and, for Hobson, pointed to similar macroeconomic problems in the 1890s. Scholars of underconsumptionism have rarely connected the theory to later discussions of machine production. Yet, the existence of de facto superabundance appears implicitly in ideas of underconsumption from their beginnings. 89 According to Hobson, machinery had broken the essential link between supply and demand, making it impossible to manage and regulate production effectively. In a historic shift, machinery introduced a new species of glut, independent of the trade cycle. 87 Hobson, "The Influence of Machinery Upon Employment," 108. 88 Hobson, Evolution, 182-83. 89 Theories of underconsumption first emerged during the Industrial Revolution with Malthus and it was perhaps Hobson's greatest innovation to connect underconsumptionism with imperialism, by way of the "disproportionality" with consumption introduced by the productive capacity of machinery.
When production was slower [...] there was less danger of this big miscalculation, and the corrective forces of industry were more speedily effective. But modern machinery has enormously expanded the size of markets, the scale of competition, the complexity of demand [...] Hence machinery is the direct material cause of these great fluctuations which bring, as their most evil consequence, irregularity of wages and employment. 90 This passage helps explain how Hobson came to his macrocosmic vision of a world interconnected by machinery. It was immediately following this passage that Hobson cited Nicholson's description of the world economy as a large animal. The content of this organic metaphor, therefore, derived from his analysis of how machinery destabilized employment.
While Hobson would go on to develop macroeconomic perspectives on the business cycle, trade, distribution, and Empire, these early texts place machinery in the foreground. Indeed, Hobson's account of economic change can appear almost monocausal: machinery is often regarded as autonomous and described in the active voice, crystallizing as both the cause and emblem of contemporary economic chaos. Machines produce the irregularity that is characteristic of modernity, and provide the necessary, if not sufficient, conditions for such evils as the formation of trusts, cartels, and, eventually, imperialism. 91 If the introduction of machinery was to be assessed by political economists in relation to the quantity of employment then, to Hobson, the question of its impact remained an open one. The impact of 90 Hobson, "The Influence of Machinery Upon Employment," 108. Part of this passage is cited by Peter Cain in what is the only scholarly reference to Hobson's essay I have been able to find. As already mentioned (above, n21) the centrality of machines is not the focus of Cain's reading, which focuses rather on the general development of Hobson's macroeconomic thinking. Interestingly, Cain's citation of this passage begins in the same place as the one given above, except it closes with the penultimate sentence. Thereby Cain omits Hobson's concluding remark that follows directly: "Hence machinery is the direct material cause..." Cain, Hobson and Imperialism, 32. 91 The story of trust formation is included in The Evolution of Modern Capitalism from the first edition, but Hobson updated the book to reflect the importance, respectively, of financial speculation, imperialism, and war in subsequent reissues, revealing his commitment to the analytical lens of the book as late as its fourth edition in 1926. machinery on the quality of employment, however, raised a further set of issues that Hobson then set out to consider.
EMPLOYMENT: QUALITY
Despite Adam Smith's insistence that the goal of all productive labor was consumption, economists from J.S. Mill onwards had struggled to accommodate it convincingly within their various schemas, even as they paid lip service to its importance. 92 And although political thinkers like William Morris had promulgated concepts such as "shoddy" as a criticism of poor quality production, this remained at some distance from an economic analysis. We have seen that from Hobson's point of view machinery encouraged overproduction, but he also believed that it drove a particular form of standardized massconsumption. It was Hobson's belief that cultivating higher forms of consumption among the public would counter the producer-bias of the economy and also result in better forms of work through the nexus of the improved tastes of the consumer. 93 This line of argument would be developed more fully in Hobson's later and self-consciously Ruskinian works such as Work and Wealth (1914); however, he was already connecting the question of consumption with that of the regularity of employment as early as 1893.
In "The Influence of Machinery upon Employment," Hobson argued that demand for the goods which are the "necessaries" of life was easy to predict whereas demand for "comforts and luxuries" was whimsical and "less amenable to commercial calculation." The production of "necessaries" was thus ripe for mechanization and had the effect of driving workers into the less-mechanizable production of luxuries: "unsteady industries [...] which are most exposed to the influences of taste, caprice or changing income." 94 Not only did machines destabilize markets through overproduction, but they also placed greater numbers of workers into the types of jobs that were intrinsically unstable. With little option available to them, the technologically unemployed could be seen turning to the production of "luxuries," which Hobson therefore derided not only for their politico-aesthetic character but for their effects on employment as well. 95 Hobson claimed that as well as making labor more irregular, the net influence of machinery was to drive labor in three new directions. First, the increasing capacities of machine tools meant that the tasks of making and maintaining machines would eventually become mechanizable themselves. The result would be to leave workers increasingly occupied with the back-room tasks relating to this machine-servicing machinery, with human intervention therefore occurring at an increasing distance from the point of production. While these back-room tasks would be new jobs, there would inevitably be fewer jobs relative to a given quantity of consumption (which was the explicitly stated aim of mechanization).
Second, machinery resulted in a "multiplication of merchants, middlemen and retailers" which did not necessarily benefit the consumer. 96 The rise of this "distributive work" was something Hobson lamented, as he regarded selling to be a lesser form of occupation than making. 97 Third, and perhaps more optimistically, Hobson claimed that the rise of machine production would create a countermovement among consumers for non-machine goods.
"New wants," claimed Hobson, were created for goods too irregular to admit of machine production. Hobson imagined an avant-garde consumer who would reject the uniformity of 94 Hobson, "The Influence of Machinery Upon Employment," 110. 95 Ibid. 96 Ibid., 111. 97 Hobson, Evolution, 288. This is an early example of Hobson's debt to Ruskin and pre-dates his biography. See e.g., John Ruskin, Fors Clavigera: Letters to the Workmen and Labourers of Great Britain, ed. W. G. Collingwood (London, 1896), II, 409 (Letter XLIV). standardized goods and drive consumption to evolve along new lines: "so long as individuals desire to satisfy more fully their present wants, and combine to develop new wants forming a higher or more intricate standard of comfort," the loss of employment caused by machinery would be offset by the demand for these new, non-standardized goods. 98 Hobson's ethics empowered the consumer to reorient the economy and thus provide a potential solution or, at least, a counterweight to the problems arising from machine work.
Having examined these objective effects of machinery, Hobson turned to its subjective effects; that is to say, the experiential quality of labor. Hobson defined the scope of this analysis curtly as "i.e. skill, duration, intensity, etc.," as if these classic parameters of the machinery question would be familiar to his readers. It was a premise widely shared that the main advantage of machine over human labor was in its application of motive force, delivered with greater power and precision. From this it seemed to follow -and indeed it had been argued by economists such as Marshall -that machinery would take over the operation of automatic, monotonous, and exhausting tasks, leaving human labor to do other things instead. 99 However, Hobson pointed out that even if the labor displaced by machines became engaged in work which is proved to have been less muscular or less automatic by the fact that it is not yet undertaken by machinery, it does not necessarily follow that there is a diminution in the aggregate of physical energy given out, or in the total "monotony" of labor. 100 The need for such a statement -so apparently obvious -reveals the powerful background assumptions of progress governing the discourse into which Hobson was intervening. The word "yet" reveals Hobson's belief in a higher order of autonomy on the part of machinery.
As more workers are displaced into less automatic forms of work, he argued, work itself becomes subject to an increasing division of labor and specialization. Once these "higher grades" of labor become routinized in such a way, they too become susceptible to mechanization and so the way is paved for what Hobson called "a new invasion of machinery." 101 This ever-expanding circle of mechanization was endorsed by those seeking greater economies of production, but was viewed by Hobson with suspicion as part of a cycle the inevitability of which did not make it any less pernicious.
Hobson cited the report on cotton factories used by Nicholson to show that new working conditions were as bad as ever, militating against the claims -advanced by Marshall and especially Cooke-Taylor -that the benefits of mechanization would accrue to workers. 102
Any "saving of muscular or other physical effort afforded by the intervention of machinery" After luxurious dinners, members would hear a talk, typically on a question in politics, economics, or ethics, which was then discussed. Hobson was a founding member and spoke at the second meeting, giving a paper entitled "The Economic Deficiencies of the Manchester School," in which he rehearsed his criticism of the orthodox account of "economic man," and argued for the importance of consumption to political economy. 110 This meeting came shortly after the first publication of The Evolution of Modern Capitalism and so Hobson's interest in consumption can be seen to have developed contemporaneously with his study of machinery.
It was shortly after this that Hobson began work on his biographical study of John
Ruskin, which provided a further setting in which his views on machinery would develop. In 1900 Hobson contributed to a volume edited by his collaborator Stanton Coit in which his position regarding machinery had hardened. In his essay "The Ethics of Industrialism: a Diagnosis," Hobson depicted industrial capitalism as a system in meltdown and argued that solutions had become a matter of urgency. 113 This essay is rightly noted by Michael Freeden as an example of Hobson's call for a systematic approach to social problems, but the cause of the problems under discussion: that is, machinery, is not mentioned. 114 Hobson diagnosed a series of profound "maladjustments" between social and economic conditions that could only be understood by examining their origins in the Industrial Revolution.
The chief material agency and instrument of change has been machinery. Machinery has become the autocrat of modern industry, not only determining what work shall be done, how it shall be done, and who shall do it, but fixing the conditions of life for the workers, making modern towns, and stamping the conditions of machinemade towns upon the character of the nation. 115 In this essay, Hobson reprised his previous themes but with more surety and gusto, now claiming that "dehumanising influences emanate from the reign of machinery" and that machine work destroys all spontaneity and pleasure. The responses to the iniquities of the Industrial Revolution had been, according to Hobson, emotional and sentimental and so "demanded a purely charitable treatment of the social maladies of a diseased industrialism."
In particular, claimed Hobson, the portrayal of downtrodden workers in industrial fiction tended to attribute their plight to a particular cause such as an evil or negligent boss. Such examples of individual suffering did not admit of generalization and so missed finding their true cause. In Hobson's view the prevalence of such responses conspired to prevent a proper "understanding of the momentous issues that were gathering in the world of industry." 116 By contrast, Hobson's economic study of machinery aimed to provide an analysis that was compelling, systematic, and ethical. Hobson produced a new synthesis that refined the perspectives of Ruskin and Morris in the language of political economy, thereby creating his worldly yet optimistic belief in the possibility of reforming the relation of human and machine.
CONCLUSIONS
It is often claimed that the second South African War of 1899-1902 marked a shift in Hobson's focus to the question of imperialism. There can be no doubt that events in South Africa shaped Hobson profoundly. However, they should not be seen as having prompted a major shift in his thought so much as providing a focus for his existing concerns. The military and financial events in South Africa, which provided the subject of Hobson's most celebrated writing, should be understood in the wider context of his economic philosophy, not least because at the height of the conflict Hobson found time to write his essay, "The Ethics of Industrialism," just discussed. The machinery question was thus inseparable from geopolitics and Hobson's 1900 essay contains some of his most strident claims, which must be seen as intersecting consistently with a wider set of ethical and economic concerns. Hobson's lectures and his writings for various ethical and political journals, his many contributions to the Rainbow Circle, and his essays published around the year 1900 have not received sustained scholarly attention. This article has focused mainly on Hobson's early writings on machinery from the mid-1890s; however, even a brief survey suggests that the argument that machinery was integral to his political thought could be extended. Indeed, Hobson continued to write substantial pieces about industry, and the roles played by science and machinery throughout the 1900s and into the 1910s. Further studies might attend to his 1906 essay "Science and Industry" -which placed the themes already outlined in more direct connection with his overproduction thesis -as well as his writings from 1913 onwards on scientific management. 117 The piecemeal nature of British industrialization meant that the teachings of productivist gurus such as Fredrick Winslow Taylor had little impact until later than was the case in the U.S. and Germany. 118 It was only from around 1910 that Taylorism received sustained attention in Britain, culminating in a high profile controversy prompted by the industrialist Edward Cadbury who, in 1913, evaluated critically the possibility of implementing scientific management in his Bournville factory. 119 This intense debate in the pages of the Sociological Review was in fact pre-dated by a long and detailed critique of Fordism published by Hobson the year before. 120 It has been one aim of this article to show that it should not be surprising to find this New Liberal critic of empire intervening at length in a debate on mechanization in 1913-14, since this was a phenomenon that he had already been charting historically and economically for twenty years. Hobson's contribution to this debate revealed him as a rare British breed: neither pro-nor anti-machine, he was a sensitive critic who had long been alert to the emancipatory potential of machinery. However, he was equally aware that its practical application over time had failed to deliver on these promises; contriving instead to degrade, exhaust and mechanize workers, whose power as citizenconsumers was diminished into the bargain.
In light of the overview of Hobson's work presented here, any attempt to distinguish discrete periods within his corpus must be made carefully. His writings on machine industry before 1898 should not be seen merely as preparatory exercises for the later and more canonical concerns of imperialism and Labour Party economic policy, but were a consistent preoccupation which formed the core of his ethics. A critique of political economy that was both ethical and systematic led Hobson to attempt a deep analysis of socio-economic trends, in which machinery was repeatedly cast as a central agent of change, and whose effects demanded urgent attention. The economic context of the 1890s led Hobson to revert to an earlier model of inquiry in order to re-pose the machinery question-often considered to have been settled by the 1850s-in the accessible and all-encompassing terms that had been used by the early Victorians, but this later re-posing of the debate did not generate substantial interest among his contemporaries. Despite the ever-increasing presence of machinery in the economy, the attention of economists had moved elsewhere. Maxine Berg points to the ongoing interest of certain thinkers such as Friedrich Engels and J.S. Mill in the machinery question after 1848; but overall, machinery is most notable for its absence from politicaleconomic debate in the latter half of the century. 121 This invisibility may explain the curiosity that even scholars of Hobson have largely failed to register his interest in a question whose disregard exemplifies the more general absence of machinery from political discourse.
Hobson's concerns with taste and consumption, with the relation of the individual to society, with the nature of work, money, and empire can be seen as a constellation of issues that necessarily revolved around the question of the machine.
The example of Hobson raises a broader set of questions about the writing of machinery into British history at which this article can only gesture an answer. By considering the type and style of thinker to have engaged with the question of machinery 121 Berg, Machinery Question, Epilogue.
(i.e., with the political questions arising from its deployment) it may be possible to sketch the sort of engagement -both in disciplinary and intellectual terms -needed to produce a meaningful analysis of technology, of which Hobson's etho-economics is an example. The challenge of charting, analyzing, and then debating the nature of the ongoing relation of human and machine is a task that falls, as it has fallen, to social, political and economic thinkers as well as to historians, and so the boundaries of these first-and second-order investigations are not impermeable. Economists have used historical data just as historians have employed the economic and the political. However it appears that historians of Britain have not been as effective as those, for example, of modern France in interrogating the role of machinery in its fullest political significance. 122 This article has suggested that attempts to incorporate the question of technology into histories of Britain have not been equal to the impact technology is commonly held to have had on Britain's politics and economy. The range of topics which historians of British thought consider to be political might therefore be profitably enlarged to include machines and industry; just as historians of technology might broaden the range of figures under their consideration to those hybrid thinkers such as Hobson who-as this article has shown-sought to consider the effects of machinery as a whole.
